The karyology of enterogonid ascidians (Class Ascidiacea, Order Enterogona) proved to be very interesting because of the increasing knowledge of strange morphology and unique behaviour seen in their chromosomes. For instance, prometaphase and metaphase chromo somes in cleaving eggs of some species are characterized each by a centromeric stretch whose width is proportional to chromosome length (Colombera 1973) ; oocyte bivalents are oval in outline and seemingly rather obscure in Cionidae (Colombera and Vitturi 1978) and Ascidiidae (Colombera et al. 1978b ). Nevertheless, little attention has been paid to this study, and only 43 ascidians have so far been investigated karyologically, out of far more than a thousand hitherto known species belonging to the order Enterogona; and further, none has been reported karyologically on the basis of the specimens collected from the Japanese and adjacent waters.
In order to facilitate this study, we present here some preliminary results of the karyological studies on 13 Japanese ascidians. Further, we suggest a method for preparations of the spe cimens kept in fixative solutions for as long as several weeks, which will make it much easier to supply oneself with proper material from distant geographical regions. 1 Biological Laboratory, College of General Education, Nagoya University, Chikusa-ku, Nagoya 464, Japan Observations Diplosoma mitsukurii Diakinetic bivalents are usually represented each by two roundish bodies connected to each other more or less tightly, or are rod-shaped (Fig. 1 ). The marked difference in length is observable between the smallest and the largest elements; chiasmata indiscernible. The haploid number is 15 with some variations, though the diploid number 30 has been counted in all the 6 plates examined in the present study (Tab. 2). Mitotic chromosomes from sper matogonia are very small, but the position of centromeres can be inferred from the bent or divergence of chromatids (Fig. 2) ; then it follows that the karyotype comprises at least 4 acro centric and 3 metacentric chromosomes, the others bearing their centromere in an intermediate position.
Aplidium pliciferum Twenty bivalents were always observed in the spermatocytes (Tab. 2). They are usually dumbbell-shaped, except for three elements that are ring-shaped (Fig. 3 ) and therefore might be chiasmatic. Spermatogonial chromosomes are stained homogeneously and rod-shaped; the centromeres cannot be detected (Fig. 4) . The diploid number 40 has been determined with a few exceptions (Tab. 2).
Aplidium sagamiense Mitotic chromosomes are stained homogeneously, but further details remain undetected (Fig. 5) . The diploid number 40 has been counted with some reserve (Tab. 2).
Aplidium yamazii Male bivalents (Fig. 6 ) at late diakinesis are dumbbell-shaped, as if they were achiasmatic. The haploid number 20 has been determined with some variations (Tab. 2).
Aplidium multiplicatum In early diakinetic plates, some bivalents are ring-shaped and therefore, may well be re garded as chiasmatic (Fig. 7) , while in late diakinetic plates, all the bivalents are rod-shaped, more or less deformed by the centromeric activity (Fig. 8, see arrows) and there is no further evidence of chiasmata. Unfortunately very few plates were available, so the count of the haploid number (20) may be somewhat doubtful (Tab. 2).
Ciona intestinalis Male bivalents at late diakinesis are rod-, dumbbell or ring-shaped; the ring-shaped ones would each have two terminalized chiasmata (Fig. 9) . The haploid number is consistently 14 (Tab. 2). Perophora japonica Spermatocyte bivalents are rod-shaped , more or less deformed by the centromeric activity; the chiasmata indiscernible (Fig . 11) . The four smallest elements and the largest one are well distinguishable in length from the rest . The haploid value 17 was counted in all the 10 plates examined (Tab. 2).
Ascidia ahodori Oocyte bivalents are very remarkable for their faint appearance (Fig . 12) and relatively large size. They have oval bodies , each with a medial transparent zone; 2 bivalents are con sistently smaller than the others . The haploid number 9 has been evaluated with certainty (Tab. 2).
Ascidia zara Male bivalents at late diakinesis are rod or ring-shaped (Figs . 13, 14) , but their relative numbers differ from one plate to another , as also the total number of chiasmata. The haploid number 8 was found in 18 plates (Tab . 2). On the other hand, oocyte bivalents comprise oval Table 2 . Frequency distribution of chromosome countings in the 13 ascidians examined in the present study bodies of nearly the same size, seemingly void in the middle (Fig. 15) . The haploid number 8 has been confirmed in all the 20 plates examined (Tab. 2). Ascidia rhabdophora Oocyte bivalents are roundish bodies stained homogeneously, and very similar to each other in shape and size (Fig. 16) . Their haploid number 9 has been determined without diffi culty (Tab. 2). Ascidia sydneiensis divisa Spermatocyte bivalents (Fig. 17) are very similar to those of the above-mentioned A. rhabdophora, and the haploid number 11 has been determined with certainty (Tab. 2). Oocyte bivalents are represented by pale elongated oval bodies (Fig. 18) . The haploid number 11 has been easily confirmed (Tab. 2).
Ascidia sydneiensis samea Spermatocyte bivalents (Fig. 19 ) are very similar in shape, size and number to those of A. sydneiensis divisa and their haploid number 11 has been determined very easily (Tab. 2).
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Discussion
The chief obstacle in advancing ascidian karyology may certainly be the difficulties in obtaining supplies of suitable materials from distant geographical areas. Now this problem has been solved by making good chromosome preparations from gonads kept in the Carnoy fi xative solutions such as 3:1 or 3:1 followed by 50% acetic orcein for a month. Thus, we have been able to replace the troublesome squashing techniques (see Colombera 1970) by the method already employed for fish (Klingermann and Bloom 1977) , although squashing itself proved to be preferable in some cases.
The results given in the present study are usually consistent with previous karyological descriptions of the same or related species from localities other than the Japanese waters, such as: the haploid number 20 for the genus Aplidium, 17 for Perophora, 14 for Ciona, and 8 or 9 for the family Ascidiidae (see Tab. 1). And further, the faint appearance of the oocyte bivalents characteristic of the Ascidiidae (Colombera 1968 , 1971a , 1974 , Colombera et al. 1978b ) has again been found here.
On the contrary, in A. sydneiensis samea and A. sydneiensis divisa, the haploid number is 11, instead of the expected 8 or 9 (see Tab. 1). As may be well known, these two ascidians, belonging to so-called "Ascidia sydneiensis-group", are also quite unique among many species of the closely related genera Ascidia, Ascidiella and Phallusia in the discontinuous mantle muscu lature (see, for example, Tokioka 1953, pl. 33, Figs. 6-10, pls. 34-36) . Consequently, it is pos sible that this unique morphological feature seen in the mantle musculature be correlated with a peculiar number of chromosomes. From the evolutionary point of view, if the former feature is regarded as newly acquired, then A. sydneiensis may give an example against the supposed general tendency of chromosome evolution in Enterogona toward a reduction of chromosome numbers Lazzaretto-Colombera 1978, Colombera 1985) .
In conclusion, the chromosome numbers of these 13 Japanese enterogonid ascidians sug gest that the available data (Tab. 1) offer a reliable picture of the distribution of chromosome numbers in the present order, though unexpected values might yet occur.
Summary
Chromosomes of 13 enterogonid ascidians from the Pacific coasts of Japan were studied. The haploid number 20 was reported for Aplidium yamazii, A. multiplicatum, A. pliciferum and A. sagamiense; n= 15 for Diplosoma mitsukurii; n=14 for Ciona intestinalis and C. savignyi; n=17 for Perophora japonica; n=11 for Ascidia sydneiensis samea and A. sydneiensis divisa; n=9 for Ascidia ahodori and A. rhabdophora; and n=8 for A. zara. The unique chromosome number found in A. sydneiensis among Ascidiidae was discussed briefly, in relation to the peculiar mantle musculature in this species. A new technique was employed for chromosome prepara tions of the ascidians, which allows one to examine the tissues kept in the Carnoy fixative solu tion 3:1 followed by 50% acetic orcein for a month.
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